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[M*a i ] 

jjt-r a fc tr« x. ?t c: t * #m t i" -f * - v > ^««o 
•r & -f > - > 

>(c i ^)^ff 3 ^L^ll^T'-^<^te'(i•f•|S^ti5:^l<0'fi■t^^*^LT , ; v 3 > 'J ^^-> a > 
*fr*)^WLt. 'J va >'J ^ v 3 >^WmflBtiftT'-^*fflv^-Ci®J^-7 y 7"t*-* 

i^L3 ov»i**t3&» i fcEt^s^io - vvrrnm.* 

m*9. 5 1 

mrnrns.-^ ? -fr- * t- * a - v > -r ^ * s- a j: ? u tfc ^ * #m t-t-i it* 

i: * - y/^8lO?- *&S;frfeo 

^tttf-f & £ fc C i. "9 MjE^-S^. t- y -ft b £if$m k -TAffltA**^ 

[W*JS9] 

RFa-fMW? -fT-9 >k£.j8,-?&tzib<D7.*ir >\Z J: 0 ftfe ttfc ilf£x- * 
v y /f- 9i^y4 £ fc C J: "J ilfJ^ry T't A ^ t 
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urn 

lo o o 1] 

sis x tmzi.&m 4 * - v > ^ii©f- * iaa*ttu« •? , 3 -f 

at** 4 *-vy r^m. <o r- 9 ism-fife c w-r s o 

10 0 0 2] 

-y>^ (MR I : Magnetic Resonance Imaging) iSfi 1 5&*?MSft4 (01 x. HWfrAtt 1 
#BB) o 

[0 0 0 3] 

$ nfctt*#P «H«**K«#HB»3 *3-- y r- 3 ?)#M«*§3 ^3x, 3 y , 
3 zfXi, Y«k ZW^lRKOft^HBtBS-^iSi-itfcttwRF (Radio Frequency) 3 
^4A>?.7- ; E7S$a^l$ (RF) 9 fcfcttPrtOfit^ 

=Rxe>*«E*tttK#>*3-e\ Beci 9 & (NMR : Nuclear Magnetic 

Resonance) 4rf Uffl L tt^ft P ©H<fe*SflM51 _ & ifclfi-C & £ o 
[0 0 0 4] 

> X-ftmm.&frhton^X *)*s—1r>xa > l>n-7M«fg7 a(i, «o«I«HII*ll 

^^i:tot#I«3 -f *<- 3 x , 3y, 3z £SfflE3*ifcJMffl&4§VS 9 £ X xf R 
F3^^4K»JS««*S:-5-x.a3S«Sl 0 *Wfl>o Z<Dtztb, *M*(^4I«HS* 

[0 0 0 5] 

iOBR, «*HB»3-f*3 x. 3y, 3 z Ci 9^J£3*LfcXW«*H8», Y*ffl#H8 
ZftMISliitLT, fl[«i>3-K (PEI phase encoding) ffl£#H8*K ^ffi 
L (R0: readout) fflttftffltth X5-fW3-K (SE:slice encoding) ffllMSi 

[0 0 0 6] 

^LT, SttfrPrtWlR^^^XOajS^oTf&feLfcNMRft^tt, RF3^;v 
4 Sft&fci: tlcSfiSl 1 t#it€»ilTf V^n"ffc**»-*:fe-f-* (raw data) 
£*ift$*t*o S&K* £t*-?{±, v-*->*3> 8 4r^>LT->-^>^3> 

7 bC3&fc3*tfcK£W (7-';ig£BI) fc&r'-* <» fit, ® 

So $ *b K, 7 e i >J H«7*- * 7 f <b *tT #E7F $ 

Wo 

[0 0 0 7] 

m<D£:%m (WB : whole-body) 3 4 t^ffl C7x-X KT W 3 W ;b (PAClph 
ased-array coi 1 ) t tf» <b ftjft $ ft* (ix tf ^tr^lSfc 1 #SS) o 7x-XK7Wa 

ffifE# 2005-3028483 



2004-052312 



2/ 



[0 0 0 8] 

_X KT W RF3>f ;l>4 fcWB^-f /I'OflSfl? 

[0 0 0 9] 

*feH«f-^ *flM*U 12 1 3 \z.ff:+7u—i-f- KO^IC i «J *W«r r - 9 <om^ 
3£gSp ac, Sw b W|ft»tt-C*&#-£3ftBEJfc (Sp a c /Sw b ) i:S^>T7x- 

[0 0 10] 

J: •)#^>tL7tWBS^lifti3<tO f 7i-X K7l"f3-f;H:i i)#P>*tfcP ACS« 
WtoF*;h.^WB??*JfiiI«"7'--*'<--.* 7 h^iO f PACffi)SI«7'-^' , «-^ 7 
i lc##$;ft.&o 
[0011] 

WBS«*B^J:0 f PAC?lfll*H«K*"^''»t'lSa[fl-**Jfe#a7 j Ci 
I), 7x-XK7V'f3-f jKJl8!6*tOJI£f W^f-io 
[0 0 12] 

tiHxfy7S l Ci3v>T, ii®l¥g7 kfci «J WBSflMtMis AC 
jRH««5«-?-aiK* f H'lt^T tiSM^X? $ *U WB&*HIIH£t j - 9&XWPA. 

c «*MtH«f»- * $ *t & „ 

[0013] 

*Wf?rS 2K£v>T, ifftl¥t7 l#PAC«*MIM*7'-^«>«*lfcflE* 
[0 0 14] 

3 Ki3V»T, PACif6M€li^T'-^ ^WBiP6^«ftT'-^©'fi-i-M 
Kft<OIEiMtM^IEm^l£7mic«t 0^i&£tt& o 
[0 0 15] 

**«-SflWJ it £ flRflEfl-* * *5Ei" 4 *> \z , 'Jv'3^n-r/ ^«fc3#» W^K 7 
[0 0 1 6] 

XA-v*>^Ift7 o ICi «9HM$tt3^7Eii^#^i5^-S**'; L 
tISv 7 7"* $ ttTiSJgv * 7r- ^-X7p *i* o 

[0 0 17] 
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VtmtM. 1 1 »«F* 3 1 3 5 5 9 2 -f- 

l^ttl] Roeme r PB, et al. The NMR Phas 
ed Array, MRM 1 6, 1 9 2 - 2 2 5 ( 1 9 9 0) 

[0 0 18] 

[0 0 19] 
[0 0 2 0] 

7 1/ * * ^ > h »±M KHife $ fiZ, tz tb , 7 - X Y 7 V W n J ;v £ ffl v> X Jfltf# VtzW&L 

P C0« tOlHlC f £ * »*L*«* 4 o 

[0 0 2 1] 

[0 0 2 2] 

9 Ofiifft^fEIa-f ;KDi£S#1±^BH-r4«-§-^«OW-14S-#ig-rS «! i: 4 < 
„ jp. ( C W B Sflt/SStftx- 9 HXUP AC fflSfiKHHt-T- * <7)#«-5§-£i£ CttLt Htt& 
I*t4iiCJ:H tiffin h friz? AC m$WMi&-r- 9 t W B ifg&IIMfe f - * O 

[0 0 2 3] 

47x-XK7W3-f 0*|j£rt«+5HC*§' fl-f xm hfrfz 

[0 0 2 4] 

li a &*co^1f c # A-f a tz tb iz £ £ fitz & ay X-$> •) , m& y*VX**?y<D 
. '&biXtzRF ^ 4 frvmjgfrft lzm^^T%iX* *r > OMMIZ £ *)'&hfrtzW&T- 9 

<nm%. *• j: «? a#K«jE-t a-t **?r ffi w ^ - s> > vmw.& t im%&m -r * 
[if s ^ $fc-r a * ©^ai 

[0 0 2 5] 

& t s miax * * y tz «t rj ^ h titzwi&r- 9 (Dmm^^^^mmzn lx v 
3 vj ^^->a y*ft i^stk* u ->*3 >y y*i/a yfeomnwitr- * zm^xmrn 

[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

■*-*;fcit>lc % if*^7 Kf£«LfcJ: o fc, RF3^JW<0^jg^yyf-*-*t£j£t££*!> 
[0 0 2 9] 

ox + ^yciOft?) irfcHtef - * v> "C^jg-r y yf-*- 9 i iXf-yfb^ 
[0 0 3 0] 

<T>* * -v > K X *) mbixtzW&T- 9 W*Ht-S-**i£««>«*«*K>i- LT 'J v a V 'J ^ 
[0 0 3 1] 

*3§9§ *~ # 4 &*t£tt <f - V y vmWiis 4 OTB*** -f * - v* > y*£SS O r- 9 tQM 
[0 0 3 2] 

*f & W 4 >f > - ^ > ^**4» 4 OTBfc** -f y'^S Wt'-^&I 

[0 0 3 3] 

& o 

[0 0 3 4] 

j8*K#*'f *-v>7m.m.2 ot4, »a»«:3g«-r*«^o»«»ffi»5 2 it, 

#Mffl^5 2 1 <0rta^m»t^tL7t->A3>f il/2 2, «*WS»3>f^a.-y h 2 3 £4 
[0 0 3 5] 

ifc, «A*»'f>-yy^I2 0K»±. $UW^2 5 ffll»*2 5 J4. 
raM9R2 6, fl#H8#M2 7, yA3>fJHI2 8, i£#f?2 9. £<I#3 0, v 
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-Jr V*3 y h D-7 3 1 J3 i tfa > M * - * 3 2 tWLTV>4. ffiltt&2 5 
WKiB2 7I±. XHIMtll2 7 YtMS$HR«ttiB2 7 yfiitfZiMSl 

fc-ffx., A*^fi3 3 £:J:r/^gg3 4 iPWiW %ixb 0 
[0 0 3 6] 

J»ffi»ffi&&2 1 \m®&W®>2 6 fcSHRS*^ »8**»2 6 
ra»±Ctt«tO'>A3'f >U2 2 75 s ^»t«b*t-5o vA3^;V2 2 tt v A 3 Jl>miH 2 8 fc« 

[0 0 3 7] 

= -f ■*>=>-=- v h 2 3 it, XiflfHHIS'f ;v 2 3 x , Y4MR0H84 a W ^23 
yi3 iO J Z$fiMf4?S^3^;V 2 3 2 «H, &tt«ft)85 2 l ort«t:isv»"Cl«f«tH 

*U S^3 5 Kt±tfc&#P7$ s -b5' hSft&o RF3-f^2 4li* , >bVKrt***ti*, ft 
£3 5*ttlfcfcPi£#fci5Htfeft&»'&-fc**o 
[0 0 3 8] 

IWSa^a-? h 2 3t±, fl[m8*V«2 7i«»Stt4» «#H8*3'f 
)\,3.-y Y 2 3 tfDXlftffl^HK*^^ * 2 3 x, Y*fc««fH8*3'f ^ 2 3 y £ i Z tt&ft 
a^3^f;u2 3 z fK#H8ttttffl2 7<DXtt«#H8»*S2 7 x, YMM 

#«S!2 7 y^iOfZWffi^HttaWiBa 7 z £«gt$ft&o 
[0 0 3 9] 

-f- LTs XWHtS 2 7 x , Y«feA«HBE»ma 2 7 y is i CFZ ttff*H8»M 2 
7 z^f»ftl-?-*nX|l!««3^^2 3 x. Y|IMH^^2 3 y *J i tTZ»«#|- 
«*3>f*2 3 zt=ttit&3ft.it«StKJ: »fl^J*K**L^*tXtt:fcfflO«j*ra*Gx 
, Ytt*faO«#SHK»G y, Z»*|6]©«#HB»G z k id KM 

[0 0 4 0] 

RFn^U2 4li3&«»2 9 3 0 t#$e£*t&o RFn^24l±, gfis 
OK5JB«#*K:J:4jajBK:#oT»^L*:NMR«-f- ! S:5&«tTS«»3 0 C#x.*i8lffi 
[0 0 4 1 ] 

®2{±01 i:ftRF3-fJV2 4 £ «fc D^ltff 3 OOSMBIflMEB-e**.. 
[0 0 4 2] 

RP3-f^2 4li, «x.{f*ffl«[«^S5«fflWWB3'f ^2 4 atNMRffl^fiffl^ 
7x-XKTW3-Ol/24b i:T-1f^;$tL4 0 7 x-X K7 W 3 ^ ;!/ 2 4 b 14. && 
«Sf3^JU2 4 c S«S3 0J±tt«coSfi*EI»3 0 a -C#jKS*t4 0 

SP>K. **TB3^^2 4 c (±s ■€-#t-e , *tfflaiK5&«S3 0O#S«*ISH»3 0 a 2:8* 
StU WB3^HilfS2 gisi^Mmill Eft 3 0 a fc«i»$it*o 
[0 0 4 3] 

0 3 it. 0 2 tc^-t"WB3^;l'2 4 ai7i-XK7W 3 ^ ;i/ 2 4 b <OEi«j*JPt 
[0 0 4 4] 

7 x-X K7l"f3'f^2 4 b<75«®3^ ji/2 4 c f±, flittf*Mfc#P ©4#5£H'fca& 

;l/2 4 b<0^fl»ztt, WB3-f*2 4 a jWKJtfcit*. LT, R F 3 ^ ;V 2 4 tt, WB 
3^2 4 aKi 0*«t#P tcWH««**3S«^4-^ WB 3>f;i/2 4 a4^li7i 
-X FTl^f 3/f;V2 4 b<D&%ffi^ -< ^ 2 4 c fci ij^f-^y*^/T4f3feB8'tlfBfi*'S- 
&lfffiL*60NMRfi*i$fiL-C*SjgS3 OO*$fi*0»3 0 aC4x.4Cti { 
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[0 0 4 5] 

*ll?P$2 5W>-t>^nn-73 114, 7, 3Mt#2 9 45 

flS2 9*iU , $«S3 0 *Ktt3-fr*£i:lCJ: 0 X«HB#H8*§G x, Y*«#WS»G y 
[0 0 4 6] 

&&£f-* (raw data) S-^tfCa V fcfi-* 3 2 4 "9 {-SJ$;£ft£° 

[0 0 4 7] 

-f*24 *C>S»t^:NMRfl|-§-C»fS«>ffi-?-«ta*ll^-*-* t k *> CA/Dttti - fc 

[0 0 4 8] _ 

3 >kf A -^3 2K(4, 7 , n^7Ai ! t*^tnt^W^i:J:i)iS7' 
l/X + t>I^i3 6, $X*^y^S3 7. y-^^3^hn- 7 »¥S3 
8, if-^f-M-X3 9, Hte:B*j£#«4 0, K P 

AC1Sfif&IH£x-*^-A 4 2, 3, SJK***S#S 

4 4, #|7';/f-^-X4 5, Mfcf-^WMgM 6. EftfcTJ^fS: 4 7 <k LT 

T & 4 V> 0 
[0 0 4 9] 

iS/l/^4t>t1rfS3 6fi, 7x-XK7l"f3'f;V2 4 b <nm&frft'?&2> 3 
[0 0 5 0] 

****vHfr#S:3 7»4, i«fr^S:$||t4fc*©^ + t^*ifrt5^:l3 
[0 0 5 1 ] 

•>-r^3Vhn-5*W?83 6li, A*^«3 3 itfif^ifiEff*^^ 
W«K*-^v»t\ *fiE , 7i'*4r-*>llfT¥K3 6 33 J: * 2 **fx#& 3 7*»feS»t 
fcy-tv^oi t>JlfKa>*>-'5 r >'.*4">- 3 * f- n -"7 3 l £4;i££.i:K4 •? 

n-7lWM9¥S3 8(4, y-^r^3> FD-7 3 1 btRSffl^^. # > i tz li** * 
*V©HfT£J: 9tt*S*tfcWB=i-r *2 4aiJJ:lf7i-XK7W3-f*2 4bO# 
gf 3 ^^2 4 c <D$L7- 9 *%VXtkT- 9 T- 9 «- * 3 9 KJBJSSfLfcKSW (7 

[0 0 5 2] 

Z<Dtz#>, £f*-*7*-*^-*3 9 lCt4, £«S3 0fci 3 V»T<j U ft3 : h.^WB3>f * 
2 4 a* iCMa'f *2 4 c&W&Sl?- 9 ttkt>*>. £7"- * r*- * 

[0 0 5 3] 

»S«^g4 0 ti. *A**t><r>mft\~t ^)±v'-9v f -9^-^3 9©K£Wfc 
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W.WLZtifctkT-tKttVXy-V^mW!: (FT) *OH*W»ja«!a*lfii"^tKJ: •) 
[0 0 5 4] 

4fc. H«fflftS¥&4 014, **7l'***:'«>*tfTfci ^t*-*?'-*^-* 3 
9 0KgBi:EtS^47'-^l : *H.T, ©Jiff C J: 0 

;U2 4 b^J:0*WB3xf ;i/2 4ai:i rj-€-it-fixfte,tLfc««#PO®<fe7'-^*PAC 
S*JftB«*s 4 tnv B BttM* * £ > MUcPAC MIAIti) 4 tfW 
B fflt&Mffc * -5- *L-rft. P A C nmf&Wmr- $"<-*42fc40 f WB ff«j£if«7*- 9 
^-X4 3JC»i&tr««6fc**i-*o 
[0 0 5 5l 

**»#*^*4 4l±, PACff«^lHtT'-^^-^4 2£4U f WBBfilJ£IHt7* 
-^-^43 S*Lfc P A C'||#JS®«4S 4 tfWBH««lifc*fflv»* - 

7x-XK7W3-fA-2 4 b <7> 3 ^TCSSE^ v "7*7*- 9 *ftJ&-t*&i&£ 

o JMMMHt5&*«4 4I±, R F 3 'f * 2 4 f ^"f - * *4JSt4¥ 

[ 0 0 5 6 I , 

4 4 l±, MWS^ft 4 4a, 'Jva'/'J^va V^ft 4 
4 b, |fe»«ta¥S4 4 c, jE3Ht#S:4 4 d, f-^¥M#S4 4 e, tHfclfcrtfcl* 
iH$S4 4 £, «tMftiri¥S4 4 g, X*|Rjfi*-f**t¥a4 4h, 

-y>^ifS4 4 i ^fiio 
[0 0 5 7] 

■1»I¥S4 4 al4, PACSMli^i540 f WBS«^ll^l*^LT:Biffi^S*M 
-f t^^^PAC ?¥fltj£lltt& 4 Z/W B Uplift O^I^K^ * * *t-C*tK 

[0 0 5 8] 

ij-7 3 vj^v3>¥t4 4 b(±, IEM*5eI i:l P A CS««I«fi i ^ 
fS*i£« I" £ »t 4 * * 3 ^TGlfift ^ Vf?-9 ft&m <DT-9i)-hW 

[0 0 5 9] 

KSKl&S^S 4 4 c f4, MAS* WJyay'j^ya ^il® P A C SS^M 
«0'g-§-tt*t'(i-e £> & P A C iffe^HUHt £ W B ffi»j£H«0>«-S-*ft**ffi'e * 4 W B i&ttffi 
MftT-^#1-^ii:^4 >9 PAC«**ttWffttWB«*tffiH«i:©fl|-^aiKlt*3*7EflS 
y 77*- 9 t L T^*t> 5r^ti- & » 
[0 0 6 0] 

jE^fc¥S4 4 d(4, 3^7CiSS'v^7'7 , -^^iEm'ffc:ii!! : S* : fTdlS^*^ri"'&o 
[0 0 6 1 ] 

spa-fkiaatif ^ f-?ffi«it© 3 jfexiSK^ ? * Ltitiii 

v»* i fc C 4 0 f - ^^Fil^Mmr© 3 -^TGlSE^ ? 77*- * 
6o of 0> f-^flft¥R4 4ett, 3^5clSflE^y 7"f-^*-I, ft^fW^a 
ufcTO-fi:* ^*tw^am^ 3 *xif^ v 77*- 9 *7cOfl-*C 
K-r«ffi lot, BBKJBCTftA^HfttSlftHfkfc+iifc*^**" 

[0 0 6 2] 

w#rt**Bw#ft4 4 f it, 3&7cmM-?y77-9<?>igL&it'pp}mzisvz>mm 

[0 0 6 3] 
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[0 0 6 4] 

jz.v'f x*frfi*tttt#&:4 4 hli, 3^5c«K^f ^7*-^*^7-f **fafcfi*ft 

It"*-*****-**. 
[0 0 6 5] 

XA-S»/*i*«4 4 itt, 3 ^ jnigv ^7- ^: ^ A - y > y 7 n * 
[0 0 6 6] 

[0 0 6 7] 

I*SffS4 7 14. ll^7 , -^T'-^^-^4 lK«#3ftfcii«f'--*frSz5lS« 
3 4 K4-^TfE*$*4**l**i-*o 
[0 0 6 8] 

b LTMtSo 
[0 0 6 9] 

[0 0 7 0] 

SI 4 (± > HI c^-r^*Ri 4 * - v > 2 0 «£ *) P <0»f® H«*J»*+ 
[0 0 7 1] 

s-r, xt'?t"s i ok£v>t, isyi/^^^^i^ss 6 tcj: *) mmmfcm *> - 

0^^t>CM-5t, 7x-X K7l"f 3>f ^2 4 bOBB.-? v-77*-9*W2>tzib 
[0 0 7 2] 

[0 0 7 3] 

3> 3 1 K5-*.*o v--7->^3> fn-7 3 1 Si> J&KSI^JB v—7- K«£ 

oT«*fH8**»2 7, 3MB#2 9 ft 3 0*ffittS**£i:fcJ:«>*«#P*« 

•fe? f S*ifc»*«*fcX*M&g*»»G YlSfflSGy, ZttttttiftftG z £UJ& 

[0 0 7 4] 

-OPS, «»H8»3^>HCJ: i)3gjS$*i.*:Xtt««W8»Gx, YiMffiSG y , Ztt 

«*n8»Gzt±*fcLT, sffii>3-K (pe) mmmmm. mmL (ro iims, 
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£4l*:* 7 -f x »c^»t&zi^S»4fi[««»-e*4 XMiJ 4 VYiUli, PBfflfl(«HB* 
43 4 tfROfflfg&figfft C 4 >9 * *t-Pii««# P C ii »t * Bffla©* fcf > 45 

[0 0 7 5] 

-5-LT, ai«H2 9i^e>!6£!ijeJH->-'ir>*KJt.tTRF3'f *2 4 OWB3^f;V2 
4 a K*JB*«** , #ite>*t, WBn^jl/24a ri»<b&8tfcP CXltimfl $ 
o Sfcfc. *«fltP<Ort«tc*^rAll««*offl»a^J6C*:^7'f XK^-tfLSlR^ 
O&C^NMR'ff-^a^ RF3^jV2 4<9WBn-f;u2 4 a 43 4 Xf~7 
i-XK7W3-f)l/2 4 b«#fl3-fJU2 4 c £4 0 >^;VT-^'(l$^T-etL 

[0 0 7 6] 

#SflS3 0l±> WB3^^2 4 ai5iy f 7x-XF71/'f3'f)V2 4 bW^fl^'f 
;U2 4 c36»6NMR«-§-*S*tT, ftTttJtffflL * HUSiftSEtft^ ft*B&&, IBJil&JffcL 7 
^V?'J>^^ll%I^fft*. $<bt'^-Sffit?3 0J±> NMRif«:A/D 
SEJft-tiwtKJ: "5s 7^**^-*0NMRffi^T&£&7*-*££j&-r£ 0 §##13 
Ott, ^fiEL^*feT , -^4r'>-'5r>'^3> hn-73 1 U4itio 
[0 0 7 7] 

v-y>xn>hn- 7 3 £M#?3 0 T^gtfTtife-r- * £ v--^ 3 V hn 

-?IHI0P#g:3 8 bn-7$IJfP^g3 8 it^r- * T- 9 X 

3 9fc3&jSS*tfcK£mC£-r-**R1t1-*o *e>»=H«S«JR¥S4 0 14, WB 3 -Y 
;l-24a454y r -7i-XK7W=f4;l'24 b %m^X&hi%t:&.T- 9 iztt LXZiv-? 
ivy-Vx-^m (FT) SrUffi-iifcCJ: P©3^xI«f-^t*4WBS 
*&H«i3J:U'PACS#jaM**£jfcU ^ft-eftWBSflMSIHftT*-- * 4 343 

[0 0 7 8] 

CORK *<*7'l';*# IJJR*$tt/:^7'-^<7)W^«! ! a^*fe»±, 
tC45tt-5W ; »Ma^fti:|Sl#*^fefc ?tLS 0 3jC^^r^>('43V"r-7 i-X K7l"f 3 
4*2 4 b *fflv^7tH#«S^fet Ltl±, #$I3Y^2 4 c fc 4 »>»?>ttfcH«7* 
-^<75 2*fD<02p^m^i: i> S um of Squa r ejll (So S*I) ^ #Sffi 

If bii&o 
[0 0 7 9] 

^f-^Sl 1K43V>T. SK^**3e#S4 4J4. WBTM»*H<fef*-^^- 
* 4 SfcitfP ACIfflM&MT'-*'*-;* 4 2 £ 7 4 * K43lt£WBff 

#£Bijgg 4 vp a cnm&wi&im ^ t tc 4 o , 3 ^7css^ ? xr- * 

& o 

[0 0 8 0] 

05(4. 01 t:*f@»»I'f^->'>^t2 0K4 &jfi«vy7 , '7»- 
[0 0 8 1 ] 

f nf7/S 2 0Kfcv»T, PMK%I^K4 4a^ P ACWftSiifefcilWBS 
iAMCtt L T PMtj&l jfc U PAC ffflUSHft*} XWNB ?Wllj£Bf&tf>4Hi-§-&S 

«tt#n«fln«<o 4 -5 m#vm filT-C* •) , t 4 «<0 PACS 

[0 0 8 2] 

ffi|iE#2 005-3028483 



2004-052312 



10/ 



^Z At- y -ZS2 1 fCfc^T. 'J ^3 >'J nr*s 3 Vfg4 4 b JSflEiMfriJeffl £ 
Iv^p A C WSj£®f&£ i inYBS«j£M<^H«gl£<0 , SSi££ V y a > U W > a 
> M «t 19 £ -it T t X ? ftift£{g tt S $ ^fflfl- * 3 ^ y 

[0 0 8 3] 

i6it Bi i izm-rm%^m^ *-i;>rmw. 2 0 k. «t * y ->* 3 > y -> a >«ta«> 

[0 0 8 4] 

•j *ja vy va vtj^p AcnM&wfe&zrfWBnmjmfei*. 06 (a) t-^ 

, -fcfcfc««*Dl»«©«-JH**D2HU fl-frM**** < 44t^?i^ftC 
-So t fc, 7x-XK7V-f 3/f«/2 4 bim^fcl&Bt.-fl'X** ytWBxj )V2 4 a 

4tfcf , &iC'?'©i tPAc sinking t w b s^^iift t (om^ma, ikzt, mm 

[0 0 8 5] 

11 6 (b) tzm-i-*7Km-%m%i.D2<D j )-t>mm-%®i$iD i^md2' 

*«ft«*«*»clltftL-C«-9-fflltD2*«IS/h$it4o PACffMHI^i^ 

fl^iD 2 #3^xiS7 > y-f - ^^EfflWf- * 6 RttS ^£ o 
[0 0 8 6] 

^Xf'^S 2 2 K*V»T\ RfftIfS4 4ctt, ifai^i^'Jva^'J^ 

«*WBS*jaB«0«*jf6»tt^*«WB««-«B« , T?lfe«i-*ifcK:J: DPACffe** 
«H*fcWBI6*t«H»fc«>#*»KJfc* 3 -SfcTCigSSv * 7f - * t Ltt*4 0 
[0 0 8 7] 

^C^f7 7*S 2 3K:fcv>T. PAC*6*iMi[H«fcWBtti*ffili«t©«-?-aKJt4: L 
P> ft*: 3 'ATtmM^ v -fT- * <»~£WkMM1fi7s yjXZt iZjEmt^&L 4 4 d (C 

[0 0 8 8] 

•JfcKXxyT'S 2 4 K£^T. E5^bM&© 3 ^xflRK-T- ? -/t*- * C*t Lt^M 
»«:JHv>fcf*-*¥:Hft*3#? f -*Wft¥K4 4 e ic J; 3 ifcTGJSflf * 

j»mn CCTt4i4 EBr W * r- 9 <Djg««rfi« «fc -9 4 j&a^Htti $ ft* o 
[0 0 8 9] 

^CXf^yS 2 5tC*v»T, tt^ffi4tin¥S4 4 fa*. f-^¥fiffiit© 
[0 0 9 0] 

# p rt» c * »* a Kat-r a m <o$mm * h -c* * <» 

[0 0 9 1 ] 

0 7 (a) »i. 3*%«a^?77'-*fc*?4*:&fl*&*fc«*^1 _ H^*'J, S 
7 (b) Ji, 3*3G«at7y:/?'-*«:PE#fl*fe*fc««:^IST?**o Mftias 
*J:tf7 , -*¥fift»S&0 3*x«irTy 77*-*tt, D 1 fcflTtSWiD 2 

kim-tZo mm-^mmDni^ ®.fe&pftmzi$wz>mm-%®i&D 1 a^i^te^p 

[0 0 9 2] 

-etT. fMftilfS4 4 ftt, 07 (b) ©fcEp-e^-t-.tSCttfcttPFMB 

tB|E# 2005-3028483 



#M 2004-052312 



11/ 



[0 0 9 3] 
[0 0 9 4] 

^C^f ->ys 2 6 fcJ3V»"C\ f-?¥fllt#S4 4 e »3£SW«0> 3 *7G**^ 
[0 0 9 5] 

*|:Xf?^S2 7i:*v>r, «*#W*WtB^«4 4 gtf*, 3 #7GJgJg-7 y 
[0 0 9 6] 

m 8 am i c jF-j-«*i#i»-f ^ - ^ > ^« 2 o c <t £ 3 *xi6a^ y -fr- * am 

[0 0 9 7] 

g8 (a) 14, 2 6jftttKJ:4 , jyH>^n-^>/©*ftt|l«t4BT*iJ, 13 8 
(b) 14, e^ffiKiiy^a^^a-^^^^feiKMi-^H-eabSo 
[0 0 9 8] 

01 A. If, 26figi:i4 , Jv'3V7n-'f>?}i, 18 (a) KtfI" J: ? &=f-<D$>& 

rfi jS a coffl-f-^jtx-fi itii. ftta-e* 4 o 

[0 0 9 9] 

ttz, 6 jftifeCii'J vh >^n-^>^(± % 08 (b) Ktf1" £ T fl^f-W+AA 
-tS^JS^BHiJ^T-e* *) &fg »4> 6 fflote^** *&A 

[0 10 0] 

la 9 f±m i rmu 2 0 \z «t & 3 ^Dcjgjgv y y^- * 

[0 10 1] 

Ote-g-»«*D 1 fc*«t«:PrtaS©#-f-1S*D2 t**i-*o ^tt, *l*#Pfl.»<0*& 
«-)HR#D 1 WLt'J v*3 >^n-4 y^JSSft*:*^ 09 (b) CTPti^Cft 
ft#Ptt»©W«*D l *Mt-SHWKD 2 K1HfeS*LT«W$*u ^■cossms 
i£D2fcft£o *U, 3 - ^ 7 oo^iJti:fio tfti? 

& o 

[0 10 2] 

— 7x-XK7W3/f*2 4bOflr*fl'«)EH:J:oTtt, 7x-XKTV-f 
3^*2 4 bO!)«flCfl-**«l611***«>Z»3!FlRl (*7f*7Jft) izmLX-ffitbb* 

[0 10 3] 

g4 4hli, A*.*** (1) CJ:0*|jE*»C«>jfi*Y***, MiE« 1 / Y * 3 *7Gi8 

toSEijf 2 005-3028483 




mm. 2004 



0 5 2 3 12 



12/ 



[0 10 4] 



Y= 1 

Y = AX (Z-B) 2 + 1 if 



i f 

Z2sB 



Z : Z^ffl^*^ ^^->a > 

A :#SSc 

B : t7-t5» hi 
10 10 5] 

[0 10 6] . 

t^i-. ifcBl Ofon**i, a: (l) K33v>-c, «A = -2 0, *y±y MB 
[0 10 7] 

[0 10 8] 

«jE#£tl/Y£3#:7Gjgg-7-;' yf-^K*C4iiCJ: •)*jE7i«*(t*^4o 
[0 10 9] 



3 ^5c«fiC-7 * ? «fc < £$1" 4 - ^ ^ * 4 o 



[0112] 

[0 113] _ 
I 0 1 1 4 J 

T'-^oWKtWiE'tao ^icjsi:-c^ji9th$*tfe3^x^JS^y * * 



[0 110] 




[0 115] 



ffiIE# 2005-3028483 



#12004-0523 12 



13/ 



©g^^WJ $ it, Mfetf&m £ tifzW&r- * z. t &X & & o 
[0 1 1 6] 

fill ±<o J: o 4«5K#*-f * - v f 2 0 Hi tut. 4 *3 

#(bitfcH*^-^K:36^v>-c. 4 <9»«4 < 7i-XK7W3-f*2 4 b^flSKfl-* 

[0 117] 

POMtWB3'f^2 4 a X-M&Ltztitik&P (Vl&tfit fcfc*^, 7x-X 

SiS^W- tt***C/S: 4 9 ft»-ft"C*-s>T *«***-f *-*J> 20Ci *U4, 

HHfef - * * A»KmjE"t 4 £ t W i *> o 
[0 118] 

B i H4B i ejS-rflWt*** * - > 2 0i:i *> »&*t/s»flc»iE«e*»t * 

[0 119] 

011 (a) 14, 01i:ftl»!l^ ^-/>^I2 OCi i)»e»*tfc»K*tjE« 
&®#t#Pw®rJf iBf£-c-$>0, Si i (b) »4, fi£*«>«ft*i»'f *- s J>trVLm. 

2 0i:i 0»e>iifcffK : »ljE»Hlstt4«*'»P<'5«f«H«;-t?*»4 o 

[0 12 0] 

Sill (b) C4*t»4\ **^l/^t>'0«i»K7x-XK7l"f 3-f *2 4 bT 
«*Lfc«tt#PW3g«ti:WB3'f ^2 4 a Titf^Lfc&EtfcPW^lKi: Ki* 
M«7'- * <off KrtH-^fcflTiES fix v» v>:t o 
[0 12 1] 

~7J, 01 1 (a) C4*Uf, WBS«)£iti: P A CSiJSWI^'J ^ a > V > 

3 >K4 »K 7x-XK7K3-f*2 4 b -T?«# Lfc#fc#P©J6M*fc WB = 'f * 2 4 
a L fcfctfr* P i: -ftiWtt C T *ttte * 61 ± $ * fc 3 *7gM"<7 * ^ 

[0 12 2] 
[0 12 3] 

[0 l ] *36W£«*«*l#ift'f > -yv^WoWtCiMlltwtll^n * *H 

°[02] 01 CitRFn^ )Pi3J:tm««)ra4lJSBIe 
[0 3] 0 2 tC^1"WB3-f jl/^x-XhTV-f n^^C5E11«S:75+ISfffiil*SI 

°[04] 01 (c»1-«*l*i»-f ^-y>X^ti:i 9*M**«>KWIi«*itte1"*fl& 
W#JK 7 n - f- - b 0 

[05] 01 K*-rtMi#isH Q&m-v vfr-ft&fci-im 
[0 6] 01 izm-ti&x.&mj ^stt: «t s v a > 'J *> a 

maE*j#2 005-3028483 



12004-052312 



14/ 



[0 9] 0 1 iZ7^i-m%^m 4 > - v V ;TgEgK ± & 3 ^TCigig^ > 77~- * O&lfc 

[011] 0 l Cw+lRjR**^ ^-v>^a^i >)&biXtznW&iEM.ii~&ftZ> 

[012] &*<Di&r^S^-v*>^£*<a$tfg7n ?0 O 
[013] 0 9 K^-fM$C#>!§'f ^-v>^®JC«t^®K-r^7 B 0^¥JllS:7Fl- 
7D-f -V- h 0 

[^<^^] 

[0 12 4] 

2 0 tt*C#q| 4 ^ - v > 

2 1 

2 2 ->A3-f;l/ 

2 3 TOMn^^^-^b 

2 4 RFa-fJl' 

2 4a WB3^;V 

2 4b 7i-X KT n -f ;l/ 

2 4c il^-f ^ 

2 5 fljfpm 

2 6 wm^n 

2 7 

2 8 ->A3^ ^miH 

2 9 

3 o grnft 

3 0a §rffi^H!S& 

3 1 v-y>*3> hn-7 

3 2 n > If a-* 

3 3 xtsmm 

3 4 ^>jN$gfi 

3 5 m& 

3 6 Si£7 , lx^ + ^>'||ff¥S 

37 yHfr^g 

3 8 ->--Jr>^3> bn-7ftll»¥S 

3 9 §L J f-9 J ?-9'*.-?> 

4 o iH£fflit$:#l3: 

4 1 llf$7'-*f-*'*-* 
4 2 P ACWMl&m&r-jr^-A 
4 3 WBS^liftT'-^^-X 
4 4 

4 4a BHIM^Ifc 

4 4b 'Jv'3 y >; -> a > 

4 4c WM®M^%L 
4 4 d iE^-fb^S 

ffiiE#2 005-3028483 



#112 0 0 4 -0 5 2 3 1 2 ^-v : 15/E 




44 e r-fW-teit^WL 

4 4 f temft-ftmamm^wz 
4 4 g %tfkftK®i$m?$^m. 

4 4 h * 7 'f *;fr!6]S*tttf 
4 4 i XA-vV/ftlfg 
4 5 ifV7^f-?^-^ 
4 6 WWLr-?ffiE^& 

4 7 lift 



ffi|E# 2005-3028483 



[#fg£] mm 

[SI] 



#12 004-0523 12 



23z 24 23z 23y 21 23x 22 



^-v*: i/ 



20 





23 30 



•~T~~ 

29 



31 

_Z_ 



38- 



37- 



32 



k . JL___, 



I 



38 39 | 33 

I jjjjgiilgg M O 



34 



1 



I 



B&a^ ia >-47 

— 



43^ 



^44a 



42 



I 



44b 



44c 



44d 



44e 



-44f 



44g 



,44h ■ ■ -— 



44 i 



. 1 



45 



tBSE# 2005-3028483 




miE#2 005-3028483 



14] 



[B5] 



• 



2004-052312 



S10 
S1 1 
S12 
K-S13 



I 



-S20 



I 



— S21 



I 



— S22 



-S23 



— S24 



«ttt#rtO»m*«©*W — S25 



~S27 



I 



aM*(Zfi!i):fr|S)©£*tttt 



S28 



I 



3Mi-/ »* TfW 



~S29 



I 



manr ?-*t utis# ~S30 



3/ 



ffi|iE# 2005-3028483 



# M 2 0 0 4- 



0 5 2 3 12 



4/ 



[0 6] 



[0 7] 

(a) 





fctJiEJft 2005-3028483 



!&m. 2004-052312 



5/ 



[0 8] 




HlliE#2 005-3028483 



004-052312 



^-v: 6/ 



im i o] 



>- 

Hd 



-0.01 



[Hill 



1/Y 



1.4-r 

1.2- 








H 




0.8- 

0. 6- 








0.4- 




0.2- 

1 -0- 


_i 



-0. 05 0 0. 05 



0. 1 




(a) 



(b) 



BEST AVAILABLE COPY 



tBaE# 2005-3028483 



2004-052312 



7/ 



[EI 1 2] 



3z 4 3z 3y 2 3x 

v \ - \ j ' 




7a 



Ta- 



in: 



I 



3 



7g~ 



t -K -j 




7 M s j es^^^Q-7e 
®l^HHh7c 1 1 



7j 



i 



I 



7h 



-7k 



71 



7m 



-7o 



^ 7n , d , 



TP 



flSE** 2005-3028483 



#® 2004-052312 



8/E 



101 3] 





~S1 








~S2 


4 




jEJSftOSL 


-S3 






~S4 






~S5 



tUiE^F2 005-3028483 



Sfcm 2 0 0 4 - 0 5 2 3 1 2 ^- v I 1/E 



«ft#*W > - v > 20t±> R F =» 4 * 2 4 y 

0 1 



miE#2 005-3028483 




mW. 2004-052312 

m m a n s tit # 

«tS0*-& [000003078] 
1 . SEM^E H 2 0 0 1 ^ 7 /i 2B 

ft Bf I»H5iE£l-TS if If 



1 



tBSEM ffiiE# 2 0 0 5 - 3 0 2 8 4 8 



Sfrm 2004-052312 
iH I A I 1 « I 

»gU=f -«§■ [594164542] 
l.S£3S^MB 2 0 0 3^10^245 

Bf «*»*BKTliT5± 1 3 8 5f* 



/s-v: 2/E 



ffiliE^-i- ffi|E#2 0 0 5 - 3 0 2 8 4 8 3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




